EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER : 2001069968 

PUBLICATION DATE : 21-03-01 

APPLICATION DATE : 06-09-99 

APPLICATION NUMBER : 11251879 




APPLICANT : CANON INC; 

INVENTOR : IMAMURA TAKESHI; 

INT.CL. : C12N 1/20 C12P 7/62 //(C12N 1/20 
, C12R 1:00 ) 



TITLE : NEW MICROORGANISM OK4 STRAIN 

AND BIOLOGICAL PRODUCTION OF 
POLYHYDROXYALKANOATE USING 
THE MICROORGANISM 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a new microorganism which can simultaneously 
simply produce polyhydroxyalkanoates containing hydroxybutyric acid and so on as 
monomer units, respectively, as biodegradable polyesters in high yields. 

SOLUTION: This microorganism can simultaneously produce polyhydroxyalkanoates 
containing 3-hydroxybutyric acid and a 3-3- hydroxy-5-(4-substituted phenyl) valeric acid 
of formula I (R is H or CH3) as monomer units, respectively. The method for biologically 
producing the polyhydroxyalkanoates comprises preferably culturing the new 
microorganism: Burkholderia sp. OK4 strain (FERM P-17371) in a culture medium 
containing a 5-(4-substituted phenyl) valeric acid of formula II and then extracting the 
polyhydroxyalkanoates containing 3-hydroxybutyric acid and the 3-hydroxy-5-(4- 
substituted phenyl) valeric acid of formula I (R is common to that of the compound of 
formula II) as monomer units, respectively, from the culture product. 
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n 3 - 1 i^mmk , Tii-ma 

(1) : 




(i) 



(S64>. RttH4fcttCH 3 &*^-) r*S<t*3-t 
F x - 5 - ( 4 -WI7 x =*)SWt? > V- i 

(Burkholderia sp. ) OK 41* (FERM P-17371) . 

imm ) mehi^js 1 Btw<-;**f'j r ■ 

Xt-yX (Burkholderia sp. ) OK4& (FERM P-173 
71) Sr. Tie-JRse (2) : 
(ft 2] 




(2) 



(5$+, RttHifcttCH,***") T"^£il&5-(4 

t Fn*^B&i . lirEHRit ( 1 ) MB- 
*W (2) fcR**afc-*"4*3-tKn*S'-5- 
(4 -S^7x-;WS¥K5: : E/?-J---/ F t IX$ 

t *ttftfc-f*#!J t Fa* yTM^i- 
£^W£&2fft. 

[il*«3] luffi^Uhr--D^^T^*yx-KO«l 

teieao* y t f n* i/r^a yx- f o^f^adj 

ft. 

[«*3»4 3 IGlK 'J t F o4r i/7y^ 7X- F Oft 

CtattO^ y t F odf i,TiVi) /x- F O^HjW^jS^ 
ft. 

iiMraawdf y t Fn^T/i^yx- ho±%W4 

a^ft. 

[fMJfcOBIlCrBMn 
[0001] 

5r ffl i * & £#ME# 'J x*f-/ua£aW£fttfftfc»t 
6. AfWKCli, flfe^MWfcKUxx-f^fcLT. 3-t 
Yn*irtS&t. 3-tFn*x-5-(4-»jl7x 



Q*WJU*v'x-F*R*fc£ft ■ S»1-|>fT$ft4 
«. £J:tf**>»£»fcJBvvc, IBK3-t Fnaf^g 
Kfc3-hFn4fi/-5-(4-««7xX/WSMBI 
$r^y-7-a- . y Ft LTMftfy t Fo* x7/P#/ 
x- F <3HB*fii*8;lcWt * . 
[0002] 

[ft*OJSffi] Wttft^T. 

ft.C<v4MM»6, ilfttcBtvc. &IS*m. #5X3; 
offcSifcftfcl/C *fte?H»3#i. *fc*ft 

t , 0BMMI&i«£Sft3*L& Z 1 1 =Sro 

[OOO3]0!;ttf. #y3-h Fttdrx7f-W-F 
(PHB) fc^Sft.iftMMByJfyxXr/l' (jKU 
bHD^y7^/X-h ; PH A ) {2. £*&££»)# 

5-15 9#&*L 8HFP6 - 1 6 9 9 8 0^&f8, » 
iff 6-1 6 9 98844ML #ISFf6-2 2 59 21 

[0 004] Z«rMmtK tf'J 3-tFn 

=*v7f-U-F (PHB) . &*V>tt3-fc Fodfy7* 
f-V-Ffc-e^Ot Fn#yr;U*7x-Fi:03^ 

y ■ ss-r&cit^'fgs^nTv^ 

( ^mJTvX^- -v ?>W F7 y 9 J (*ir»tt7 
7X^-y7SflS^»: (»)Xjr • f-f- • XX). p. 178 

yrXH 1 6Wc (Alcaligenes eutropus H16 ; ATCC N 

0. 17699) %bv\z*<m.mte~ ztit>xv 

mm.Z'g.itZ ithZttZX-yZ. 3-bFD*x7^- 
U-h (3HB : 3-hFndrv7^y^) t 3 - 1 F 
n*i//ils\s— h ( 3HV : 3-t FD^i/'O^y 
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h (Wff6-1 5604-tm #^7-1435 
2#&«. #&¥8- 1 9 2 2 7^&|g&fc'£#BB). 
[ 0 0 0 5 3 ifc, #fr&f8&2 6 4 2 9 3 7-^fcli, 
i'x— F^T".* • %V$#yVX (Pseudomonas oleovo 
rans) ATCC 29347flc{C.^S?®fc LXimmmm. 

-t FodfvT/l-tf/X-F ( 3 H A : 3-tKO*v 
7;F#yg!) £^/7-xx.yFfc-fS;tfl)XXTrt'£ 

[0006] *tl!8 3 P5-74 4 9 2^&ffifcl±. *?-n 
A'^f'JW (Methylobacterium)Jg, y *X(Pa 

racoccus))g, D y^M. (Alcaligenes) f|, xx 

-F*-FX (Pseudomonas) «^A7f'J7S. DtfUS: 
3*><o 7 coSg-arrt^-^fc&ttS-tt fc fc J 9 , 
3 H B t 3 H V(7)ftS^U XX-f ^^S-tUbS;* 

[0007] ftg8¥5 - 9304 9*£*L ti£Vn® 
¥7-26506 5#&»fcli. TxnttX • *-\>t' 
X (Aeromonas caviae) ^ffiftlgflfiiSOjj-W y$ 

( (Z)-9-*?*T-fe>tt) >8Hll^«&*lM& 

fclCj: 1 ^ 3HBt3-hFD=Jf^df-9-yx-h (3 
HHx : 3-t FoJfi/A.^-9-ye) <0 2 jfcfcftB&tf' 
'J *XT-)VZ£Mt h Z\ b tfffl^ZtlX V \& . 
[0008] #B3¥9-1 9 1893-WMWCI4. 37 
tT^X • 7xF#7yX(Comamonasacidovorans) IF0 1 
3852*5:. ^sKSfc IX^yjVaymMflA-r^y'J 
*-;i/*WStt* fflv »T*MW* £ fc fc «k 0. 3 H B b 
4-t Fo^yf-U-F (4HB : 
?y&) 5r*yv-xz:-yFt^o,1fjxXT^S:4jS 

[0009] Kte. I^l^WMtS^'Jxxf 

xmztixzx^z. zti^mmxmmtx 

(i, Miff, FEHS Microbiology Letters. 128 (1995) 
P.219-22SSfiffcpatiEa5*lT^4. $A$:h.SS 
MS (Iffil) fctt, Witf. *IMtfMblc*ai. x* 
rA* (^F^MJBfrir) . T'J-^S (55?#IR) . 
xTVS, v\nyyfl0MbJc*«, x^=rxi (x** 

Mb) *a«PfWi*. 

[0010] p ic, 
Sdf'JtFoJf^T^yx-F (PHA)fi. 
-xx y F £tt* &S&g£»A-t& C t J: *) 

HA£4**42r&&«aiii6. ifc. B?IE^PHA$r 

[ooii] mm. T'j-n^ty f# 



X\ 3-t FD^f^-5-7x-;py\*l/'JTyS (3H 
PV : 3-hFndr^-5-7xX;l^.y^yif. Ug 
HRsUl ) T-R=H^b^)) ^/v-xx./Ffc 
LTPHA+^AtSStSctLT, yjL-Ft-tX* 
l^tf^yx (Pseudomonas oleovorans)<0— 8c* { $8£$ 
iVO>& COST'S) 6 (Macromolecules, 24. p.5256-526 
0 (1991) £». flM£, $4>lffc International J 
ournal of Biological Macromolecules, 19, p. 29-34 

(19%) zfmr* b . msmmt s+>m>bMtt? 
9 ymmmmttb i . nmsmtt 5-71 ->w< 

U'J7y|!(PVA: 5-7i-;Ky?yg)*^, 3 
HPV£*/ 7-1-7 Ft LT#tfPHA££g-f 
6. ^O^|lI^(C4iS$tl|,ffii0PHA^y7 
-jL-.yMi, 3-hFodf^^®(3HV : 3-t 
Fo^^y? >-S), 3-t Fo*i"v*-»)-yB!(3H 
Hx). 3-hFndf^7-^>^(3HHp), 3-h 
Fn4r>-^^^>K(3HO). 3-tFo*W7-yK 
(3HN). 3-hFodfvr^>S(3HD), 3-tF 
odf>-Fr^>'iE(3HDO)-Ci>0, HRW&PHA<0 
i&£#T-*£3-tFa=if*>i&BK3HB : 3-tF'o 
*>-7?yg»X-vMi*£iX-a^rV\ §4>t, Mac 
romolecules, 29. p. 1762-1766 (1996) Ctt. 5- (p 
-FIW rtUVT>&(5- (P-FU7U) ^y?>" 
S<) s 5- (4-xf-;l/7xx;U)y^"JT>-K(5- 
(4-xf-;W7xx;^) ^y^yi?) , 5- (4-t*7 

x-'j/W n*p»;r>K (5 - (4-t'7i-W ^ 
y^yg?) . 8- (p-hU^) jr^^ys?^««fct 

HAZ£&?&ZbWiffiZtlX^Z. ifc.Macronole 
cules, 29. p.3432-3435 (1996)Cti. 6-7x7=lf^ 

^iryK, 8-7xy^f^^^yS, 1 i-7xy 
t»j6f &3fw»**^p h a *£Mtz> z b mm 

[00 123 

{f. i*i*"fairWSrVK 3HBt7xX;i,S^i:^r 
•J-yl-SS-Sagi LTiftx3- 1 Fodf xT^yK 

(3ha) mmz^tsn^)^-<r^Mtmm<m. 
[0013] *», ±ieoiBs$r^-r 1. 1 cot-* 

0. *W»0l9Wi» 3HBt, TIBHRst ( 1 ) t» 
3 - 1 Fo*^- 5 -(4 -S^7xx;W^i? 
5:^ y 7-1- -y F i: LT^tr^ 'J t Fo* v-T^77 / 

x- hmwzm.?&mmmiimti zbiz 

X. 3HBt, -ra-UW ( 1 ) X-^$tl&3-t Fd 
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h k IXStiXV t Kndf->T^yx-h(7)4»W4 
fOO 14] 

mftim&L, 5-7x-/^^»JTyK(PVA: 
5 - 7 xx/i^y ? y&) ZW-~mmt?&M1Ri%® 

x-h (PHA) 04jStg$ri^^fc^^. /-f>m 

5-7 x-iw^orymm® (mm) tLxtm 

tim. 3-hHDJf^7"^Vi! (3HB) Khmzl 
-t Fo3fi/-5-7xX/Uy\'H>7>'I? (3HPV 
A) ^;v-aii7 hi: LT^trPHA?rPI^{c4 

fe<7>PHA£*fg££U v\*-^*;UtUT • Xh-x 
X (Burkholderia sp. ) bWlgX' #5M1*ti. ff«=Sr« 
fckffiHrSfu *<Oo*>. — oaBWfcA-^jfyHpy 

T • Xh-i/X (Burkholderia sp. ) 0K4ttkLT. 

(NIBH ) ) (CgI£L*:(3M^:FERM P-17371) . & 
fc, ^^OK4»Ji. !Bt. TK-ft* (2 ) 
£5- (4-W&7xX/l,) J<UVT>m-&tt%MT 
t$mt>t. 3-hHadfi/y^>i? (3HB) 

aV 'J 7>m^y h k LT £tf P H A<94 
fcfcfttBLfc. *f6 

[0015] *9Ma#'J t Fo^r;^ 

k, TE-««< 1) : 
[00 16] 
[ft 3] 




F a* x - 5 - ( 4 - mH7 x x/W * 7 

x-/ hfc LffrtelfJ t Fn4rs/T;^yx-F*HB* 

(Burkholderia sp. ) OK4& (FERM P-17371) X'fo 
h. 

[ 0 0 1 7 ] 2 fc. ^wncoxv t Fo* i^T/^yx 

-i/X (Burkholderia sp.)OK4» (FERM P-17371) 
«\ Ti&-*5U2> : 

[00 18] 

[ft4] 




RttHifcttCH 8 S*-r>T*3*l*5-(4 
-W7x^)*Wt*W|lt+TJMILfctft. 3- 
t Fo^HMttk . HJifiHRsS ( 1 ) mne- 
JKA (2) kR^fflk-f443-hFo#^-5- 

tnK y t Ho=jf >-r^yx-h $r«riE^*%*^ttai 

■f6Ck*«pfSk-fS^ytFndfi/T^yx-h<o 

[ 0 0 1 9 ] SriJ, _Li2w*y t Fo^TVkfryx- 
h<^»feg;fr}££fcUT. iiirf&tf 'J tF u^T^ 

o. Ht<» ME^y tFndf^r^/x-r-^aj 

KttttMU ±ISHR^ ( 2 ) 13*8*14 5 - (4 -SSI 

( F-favi*) <Wl*fi^£Mf&iftkt4£ktf*r2 

[0020] 

[«»9lSt*>»*] *»!H*»±*rC*60K4« 

[002 1] Z<T>OK4mt. <k<r>mi~~3izmz>® 
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-^*yUrU7 XtT-yX (Burkholderia sp. ) tffl 



frh. OK 4*1. K-9ib)\rrVTWzM-thm%% 



(6) ffl2 00 1-69968 (P200 1-699 |4 

BEST AVAILABLE COP v 



(6) ^2 001-69968 (P2001-699I4 



o. 2%~o. 5%fmzmuz%mm^zt#x' 

[00 27]-*-, PHA£#g$-ei,ig£(;t M9tg 

mzozmmnumz. mmmmttx. mm 

7—1 2Sjg^!U)!iBg, yt>K (NA) 

K)^«ttB»IIStt»*o. 1%~0. 2%SS, atx 
-ft* (2) fcjS8*l*5-(4-Wl7x-/l')^l/y 

ryK^o. i%~o. 2xs*aaDLfc*s«ffl^-c. 
iz^mmmiz, 4>m<ommo. i%~o. 2 

StXHS^ ( 2 ) fc^rf5-(4-SSl7x^;U)A 
UVT>mo. 1%~0. 2%SglSJDL7tig«!T-jg 

[ 0 0 2 8 j aa mi. mirbmmmwmm 
iiiss: 1 / 1 ommmmi . ±ie+si^iiiMss$: 0 . 

1 %~0 . 2%SJK, &tf-«5* ( 2 ) KinSftl. 5 - 

(4-g^7x^)AV»;r>-es-o. i%~o. 2% 
&&xm#mmix. wa*>p ha 
C0029] znmttmzit* mb**?* 

[0 0 30] jtetaKfc. PHA$rg«$-£S|£{cfiJ 

mmi o hm*-kA,x-\^h %>^t>\^h 
mm. msb*«l M9nmF*wr*zbtf 

[003 1] 
[*4] 

M9$JtO*B&tt£ U i'hA'f ; pH7. 0) 







Na a HPO« 


8. 2 g 


KH 2 P0 4 


3. 0 g 


NaCl 


0. 5 g 


NH 4 C I 


1. 0 g 



rf— A^WS^^a , E D T A . &$Jg*Il7" h 'J >7 
[0032] 

[0033] (gttfll) 
3HBfcJ:tf 3HPV-£:£PHA«D&g- 1 
y^-ySO. l***trM9i0eJ«IU:T£WS-fcfcO 
K4«co3o--5-, y-7-ygo. 1%, PVA(5- 
7x=/K>^>«) 0. l%i£tiM9m&&® (2 
00 mUfcHHU 30'CCtS£L£. 36Sfia 

a. ->tjr«u y^yg?o. 1 

%. PVA 0. 2%££tf. mm (NH 4 C 1 ) 
£%\.W9mWm (20 0 mL) KBSfflLT. Jg 
fc. 3 0iC"C3 6lMHBfc38«U:. S 
J: oTJRH U HW ?y-/l/T--jSSfti* L 

[0034] ^aoatesKu v h mm it:&. i o 

OmL^^DD-tt^AtcSJSL, 6 0TrC2 0!$ISIJf$f 
LTPHASftflJtfe. ttffiaSrO. 45xtmW7^;U 

^^y-zm-sitK^-its ^'jT-s-ttft. 

'J-e-SSffl-CHEiaBU ffSLfc. 
[0035] f#fe^PHA<7)ffl(R{iWT^«t o£LT 
#tfrU:. tthh. *<7l 0mgPHA$r2 5mL§-r- 
^S75^a(cAit, ^nn*^A2mLK?gj»$-<i:» 
3%R»fc*t»^^y-/U«a2mLtJni"C, 100 
•CTSSS L^*<^» 3 . 5 B*ia££$-£7t. RlEI^Tf*. 
IK>f^>*l 0mLS:SDi.T. &L< 1 0^R3«t ^ t 
tzmz. 2JftC^L/oT^^on*;UAif^JROaj 

ZtiX9u-?V?y7 < — Kiftfflm (GC-M 
S, gjtQP-50 5 0, Elffi) KjWtX, ^ilT 

[0036] 
[|£5] 



CDf 


P0f(^) 




3HB 


3HV 


3HHp 


3m 


3HPY 


190 


82 


43 


36 


67 


2 


2 


3 
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3HPV : 3-t Fo*^-5-7x-/P£gi? 

3HB&tf3HTVA (3-tKnJf-/-5-(p-f 
V)V) S*K) £WPHA<7)£j£ 
2"f, Macronolecules, 29, p. 1762-1766 (1996)fcMacr 
omolecules, 27. p.45-49 (1994) IZffi&Ztlhimizm 
->T. ?0-*->l%&fc£*)&g?$>hTV A (5- 
(p-HJ/10 S^K: 5-(p~MJ/p) 'O^Vi?) 
Sr^fiSU:. BP*>, S-rDtSflHRfcHltfcTHF (f 
b7hh*D75>) 2 OX;. T;U^>S 

HSVFC3M ,X?-;I/T7'*s/"?A?0»J KTHFjgfS 

&mL%tfhtoz.fc. m 54HSHW»Lfca, p-7 

U*WC. 0. 1M L i 2 CuC l 4 WTHFjg?g£flIl 

fc2 0?fliSit*»«tajnL. JWfLT. *i*aHRL 

fc. SC. x-f /M*flJiS*»<>. 5 0 gtf>*Rfly& 'J «> 
Afcttifcl OOmLCOffiH *>*Ti*aiLfcft, 

5: 2 o xoiMcinrcaafl: ut . mimzm l 
fc. 

[0037] £OttKS#£ . *ar?/*i">.i>-CK* 

^■fSStft^OMacromolecules, 29. p. 1762-1766 (199 
6)C*$nSTVA<7)f-^i:-StL7t. 

[0038] /i->m0 . 1 %££tf M 9»?cteifc±T' 



TVA 0. l%£"ttrM9«flEigJft (20 0 mDt 
ML. 3 0Wf*Lfc. 3 6*ffitt. Btt*S<C<# 
«tJ:o-CJRSL, Si-y&O. 1%. TVA 0. 2 
%£#tr. %.%m (NH 4 c l ) Z-ki%\m9?m& 

tft(2 00 mL) tzW&miX, WC. 3 0 , CT'3 6 

xmu 9 y-i^x—m^txmmLti. 

[00 39] ZcnmH&fSi^l'v h£fF4L*:f3L 10 
0mL<7)7an*)\,MzmmL. 6 0XTC2 OlSISI&f* 
LXPHAZititiiLtz. tiubmzo. A5fim<T>y <)V 

?-x'bmuztk. x.rtxv-9-ximL. ig&mi 
tiixfy-iwrmmint. xv?-*nt:. znx 

[0040] fthtitc PHA<mmmT<r>x oictx 

fttixLtz. t%h*>. ^10mgPHAj25mL§t 
xmyyXZHZljx, ?oo*;l^2mLt;:i§f)?$-tf\ 
3%Kg?££t^? 7-/1^2 mLfcflOxT, 100 
KrCSffiL&*^3. 5>SBKJB$*fc. Riaim 
K-fsrvjjtlOmLfcjDiT. 8S:L< 1 OtffSliBi 3 I 
fcttC. 2®^SL^T®(7)^nD*;UA®$rlZ0ai 

^n?h/77^ — «*#*ri£S(GC-M 
S. &?£QP-5050. E IS) Ci'lfC, #2*VC 
i^PHA^/7-a-7 h<oy^/locxf7Mfc%?)ll 

[0041 ] 
[^6] 









3ffi 


3HV 


3m> 


3HN 


3HIVA 


! 201 


88 


44 


34 


65 


3 


4 


4 



CDW:cel I dryweight (Sat*a#g*) 
PDW:Polymer dry weight (XV •? 

c/p : #vv-m&*/m®mm 

3HB : 3-tHo*5/B» 
3 H V : 

3HHp: 3-h Hoax's 7°:? yiS 
3HN : 3-t Fn* 

3HTVA: 3 - 1 Hndf-v-- 5 - <p-MJ/k) 3£ 
(HJS093) 

3 H Bfcitf 3 H P V-£# P H Atf)£j£- 2 
7*711 yRO . 1 %5"&'tjM 9 i^WLtCifeW £ 
0K4tt«^)3nx-S-, y^Vy&Q. 1%. PVA 
(5-7x-;K>?yg) o. i%*£tfM9«fldS 

lfi(2 00 mL) KttBU 3 0°CT-1§^L^. 3 6 

1%, PVA 0. 2%££tf. SSiS (NH 4 C 1 ) £ 
#4<r^M9««c«*(20 0 mDClglU. 

BEST AVAILABLE COPY 



5SK. 3 0°CT'3 6i$fSBii:3tS«L*:. 
Stf»MHlic.k oTiRSL. ^ * 7 -)UX'-BLm 

ixmmt&Lt:. 

10 04 2} zc^mm^^ yhinmim. 10 

OmLO^OD^AtcSSL. 6 0X:T'2 0^ra«l« ! 
LTPHASrttffiLTt. l4Jli?SS:0. 45^mtf07^;P 

[ 0 0 4 3 ] *#^tl*:PH A«0fflfig(iWT<0J: olzlx 
mUz. +%b*>. *!)10mgPHAj2 5mL§t 
xS7 7X3(cAit. ?na*frA,2mUZ®MZ-£. 
3%imZi!;ttX?S-mWi2mLZmz.X. 100 

ffiM*y*l OmL^PiT. SL< 1 0^BHSt3L 
. 21{;^H L/iTJiO^ no*^AJi^K 0 Jfc 
L, Ki!V^>-7AT'BbkL^. ^c0^oo*;l.Al 
MX?D7h/57^ — «S##flSS (GC-M 
S. g*QP-5 0 5 0. E Iffi) JC*»WT. #i<XT 



(8)^2 001-69968(P2001-699!4 



k*£ P H A* y b C7)^< f-^xxr;Hk!ftiO|5| [0044] 



CDWO^) 


PDfCng) 




3HB 


39ii 


3H0 


3BD 


3HDD 


3HPY 


206 


109 


53 


55 


18 


19 


2 


3 


3 



CDW:cell d r y w e i g h t (ffimtKBA) 
PDW:Polymer dry weight (jK'JV 

C/P : w?-ws&m/m*®&MM. 

3HB : 3-t r*n*v8& 
3HHx : 3-t h'O* ^'vij.-y-yg? 

3H0 : 3-t Ko*v*:??y& 

3HD : 3-hHpdfxr^ySE 

3HDD : 3-t Fn*isV7*>M 

3 HP V : 3-bHo^fi/-5-7i-/^8 

[0045] 

imoimi 3HBfc3-hFn*5/-5 

- ( 4 -aa 7 x -m & * s » h k -r * 



(FERM P-17371) fc fc CC, ^^)OK4fl:5: 

t Ko^-s-u-S&yx^/W^Kfctyv- 
jl- v h b t h P H A *mmz&.m- h Z. 1 $-^Jfgt L 
fc. *JHHO*&-tti. 3-tHndf^-5-<4-M 
^7j-;HS$S5't>'7-a-7 h i"f & PH Alz 
MIX. |^^{C3HB$r*yv-a--y ht-t^PHA 



BEST AVAILABLE COPY 



